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Hereditary Colorectal Cancer
Duck-Woo Kim

Department of Surgery, Seoul National University Bundang Hospital

Colorectal cancer is one of the most steeply increasing malignancies in Korea. Among 398,824 new
patients recorded by the Korea Central Cancer Registry between 2003 and 2005, 47,915 cases involved
colorectal cancers, accounting for 12.0 % of all malignancies. In 2002, total number of colorectal cancer
cases had accounted for 11.2 % of all malignancies. Hereditary syndromes are the source of approximately
5% to 15% of overall colorectal cancer cases. Hereditary colorectal cancers are divided into two types:
hereditary nonpolyposis colorectal cancer (HNPCC), and cancers associated with hereditary colorectal
polyposis, including familial adenomatous polyposis (FAP), Peutz—Jeghers syndrome, juvenile polyposis,
and the recently reported AMut YH (MYH) —associated polyposis (MAP). Hereditary colorectal cancers
have unique clinical features distinct from sporadic cancer because these are due to germline mutations
of the causative genes; (i) early age—of—onset of cancer, (ii) frequent association with synchronous or
metachronous tumors, (@ii) frequent association with extracolonic manifestations. The management
strategy for patients with hereditary colorectal cancer is quite different from that for sporadic cancer.
Furthermore, screening, genetic counseling, and surveillance for at—risk familial member are also
important. A well—organized registry can plays a central role in the surveillance and management of
families affected by hereditary colorectal cancers. Here, we discuss each type of hereditary colorectal
cancer, focusing on the clinical and genetic characteristics, management, genetic screening, and
surveillance.

Key Words: Familial adenomatous polyposis, Hereditary colorectal cancer, Hereditary nonpolyposis
colorectal cancer, Juvenile polyposis, MYH—associated polyposis, Peutz—Jegher syndrome
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Fig. 1. Hereditary colorectal cancer.
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Table 1. Causative Genes and Clinical Characteristics of Hereditary Colorectal Cancer
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HNPCC Peutz—Jegher Juvenile polyposis MAP
Inheritance AD AD AD AR
Causative gene hMLH1, hMSHZ2, hMSHS, APC STK11 (LKB1) SMAD4, BMPRTA MUTYH

hPMS1, hPMS2, hMLH3 (MutY homologue)

Gene location 3p21, 2p22, 2p16, 2931, 7p22, 5q11 5021 19p13 18021, 10022 1p34
Frequency in all CRCs 2—3% <0.1% 0.1% -
Location of polyps Large bowel Large bowel Small bowel Large bowel Large bowel
Frequency of polyps 20—40% 100% >90% >90% >90%
Number of polyps 1-10 >100 10—100 50—200 3-100
Cancer risk 80% 100% 5-20% 30-50% 30-60%

Abbreviations: CRC, Colorectal cancer; HNPCC, hereditary nonpolyposis colorectal cancer; FAP, familial adenomatous polyposis; MAP,
MYH—-associated polyposis; AD, autosomal dominant; AR, autosomal recessive.
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Fig. 2. Pedigree of a patient with hereditary nonpolyposis colorectal
cancer.

Colon cancer
45 yrs-of-age
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Table 2. Diagnosis of Hereditary Nonpolyposis Colorectal Cancer

Amsterdam criteria |l
1. At least three family members with HNPCC—related cancer’,
one of whom is first—degree relative of the other two.
2. At least two generations with HNPCC—related cancer
3. At least one individual <50 y at diagnosis of HNPCC—related
cancer.
Modified Amsterdam criteria
1. Two first—degree relatives with colorectal cancer involving
two generations.
2. At least one case diagnosed before 55y or
3. Two first—degree relatives with colorectal cancer and a third
relative with endometrial cancer or another HNPCC—related
cancer.

5bbreviations: HNPCC, Hereditary nonpolyposis colorectal cancer.
HNPCC—related cancer: colorectal, endometrial, small bowel, ureter,
renal pelvis
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Fig. 3. Detection of microsatellite instability (MSI) with the use of PCR products analyzed in an
automatic sequencer. Five markers are analyzed in the MSI testing: the mononucleotide repeat
marker BAT25, BAT26 and the dinucleotide marker D5S346, D2S123, D17S250. The tumor is
MSI—H when more than one marker is unstable (upper), MSI—L when only one marker is
unstable (middle), and MSS if there is no marker with instability.
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Fig. 4. hAMLH1 and hMSH2 immunohistochemistry. hMLH1 and hMSH2 immunohistochemistry shows positive nuclear staining for
the presence of hMLH1 protein within an inflammatory cell and the absence of protein within cancer cells (<400 magnification,

left: hMLHT, right: hMSH2).

Table 3. The Revised Bethesda Guidelines for Testing Colorectal
Cancers for Microsatellite Instability (MSI)

1. Patient with colorectal cancer diagnosed at <50y

2. Patient with metachronous or synchronous HNPCC—related can-
cers” regardless of age

3. Patient with colorectal cancer with the MSI—H histologyt diagnosed
at <60

4. Colorectal cancer diagnosed in one or more first—degree relatives
with an HNPCC—related cancers’, with one of the cancer being
diagnosed at <50 yr

5. Colorectal cancer diagnosed in two or more first— or second—
degree relatives with HNPCC—related cancers’ regardiess of age

Abbreviations: HNPCC, Hereditary nonpolyposis colorectal cancer.
"HNPCC—related cancer: colorectal, endometrial, small bowel, renal
pelvis/ureter, stomach, ovarian, pancreas, biliary, glioblastoma,
keratoacanthoma

*Tumor—infiltrating lymphocytes, Crohn’s—like reaction, mucinous/
signet ring cell/medullary tumor
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Table 4. Extracolonic Manifestations in Familial Adenomatous
Polyposis

Involved organ Manifestation Frequency

Upper Gl tract  Fundic gland polyp 40-70%

Duodenal adenoma 60—90%

Duodenal cancer 5-10%

Connective Desmoid tumor 5-15%

tissue Osteoma 60—80%

Epidermoid cyst 40-60%

Eye, teeth Congenital hypertrophy of the retinal ~ 70—80%
pigment epithelium

Impacted teeth 10—-30%

Supernumerary teeth
Tumor Papillary thyroid cancer 2%
Pancreatic cancer
Hepatoblastomy
Tumors of the central nerve system
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Fig. 5. Desmoid tumor of the small bowel mesentery in a patient with
familial adenomatous polyposis.
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Table 5. Spigelman Scoring System for Duodenal Adenomas

Points No. of Size of Histolo Dysplasia
allocated polyps  polyps (mm) 24

1 1-4 1-4 Tubular Mild

2 5-20 5-10 Tubulovillous  Moderate
3 >20 >10 Villous Severe

Spigelman stage: 0: total points 0, I: 1-4, II: 5-6, II: 7-8, VI
9-12
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